Oxidative stress-induced poly(ADP-ribosyl)ation in chick limb bud-derived chondrocytes.
Oxidative stress has been implicated in the pathogenesis of various diseases affecting chondrogenesis or the function of articular cartilage. DNA damage caused by oxidative stress may trigger the activation of the nuclear enzyme, poly(ADP-ribose) polymerase-1 (PARP-1) which may contribute to tissue injury. We aimed at investigating the effects of peroxynitrite (100-600 microM) and hydrogen peroxide (0.1-4 mM) on PARP activation and extracellular matrix production of high density micromass cultures (HDC) prepared from chick limb bud mesenchymal cells. We found that both oxidative species strongly inhibited matrix formation of HDCs treated on day 2 but not on day 5. The PARP inhibitor 3-aminobenzamide (3-AB) stimulated matrix production in non-stressed cells and prevented suppressed matrix production in oxidatively stressed cells. Both hydrogen peroxide and peroxynitrite induced PARP activation and poly(ADP-ribose) accumulation. Decreased proliferation, viability and NAD+ content were not or only slightly improved by 3-AB, indicating that 3-AB directly affects matrix formation. In conclusion, oxidative stress stimulates poly(ADP-ribose) metabolism and inhibits extracellular matrix production of HDCs in a PARP-dependent manner. Our findings may have implications for potential therapeutic approaches aimed at restoring the matrix production capacity of chondrogenic cells.